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SERVER APPARATUS AND
COMMUNICATION CONTROL METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of International Appli-
cation No. PCT/JP2011/066762, filed on Jul. 22, 2011, and

designating the U.S., the entire contents of which are incor-
porated herein by reference.

FIELD

The embodiment discussed herein 1s related to a server
apparatus and a communication control method.

BACKGROUND

In conventional Internet protocol (IP) phone systems, a
session 1nitiation protocol (SIP) has widely been used. The
SIP 1s a communication protocol used to establish sessions
between multiple mobile wireless devices, such as mobile
phones.

Furthermore, as for the architecture of an IP core system
for mobile phone systems, an IP multimedia subsystem
(IMS) 1s defined 1n the 3rd generation partnership project
(3GPP: the 3rd generation mobile communication system).
The IMS 1s used as an IP core network architecture for voice
communication based on the international mobile telecom-
munications (IMT)-2000 standard being a wireless commu-
nication network standard for 3G services, or for voice
communication based on the long term evolution (LTE)
standard for 3.9G services.

Moreover, a transition from the 3G services to the 3.9G
services 1s currently in progress, and enhancements to wire-
less communication networks are also 1n progress. There-
fore, a system called single radio voice call continuity
(SRVCC) has been established that performs handover from
an existing wireless communication network (for example,
a 3G network) to a new wireless communication network
(for example, a 3.9G network) to compensate for a narrow
area ol the new wireless communication network.

Specifically, when a voice call service based on the new
wireless standard (for example, 3.9G) 1s to be provided, it 1s
difficult to establish wireless communication networks that
cover the whole country at the beginning of the service.
Theretore, the service 1s started 1n a limited area 1n the early
period and the area 1s gradually expanded.

Incidentally, because a wireless area corresponding to the
new wireless standard 1s narrow 1n the early period, 11 a dual
device that can cope with both of the new wireless standard
and the existing wireless standard moves to the outside of
the area of a new wireless standard network, handover to an
existing wireless standard network 1s performed. Therelore,
a voice service can be continued over a wide range, so that
the narrow wireless area corresponding to the new wireless
standard may be compensated for without reducing the
convenience of the service.

Patent Document 1: Japanese Laid-open Patent Publication

No. 2008-219436

However, in the conventional technologies, a technology
1s not taken into account, which centrally manages a call
state of the dual device by using a simple structure with
mimmum modifications to the functions used 1n the existing,
wireless communication network.

Specifically, a case will be described below that an
existing wireless standard service (for example, a 3G ser-
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vice) 1s adapted to an IMS network including multiple
servers that perform processes using Internet protocol ver-

sion 4 (IPv4) addresses. In this case, 1f a new wireless
standard service (for example, a 3.9G service) 1s to be
introduced, because IPv4 IP addresses are being depleted, 1t
1s expected to establish the new wireless standard service by
an IP network using IPv6 addresses.

In this case, it 1s assumed that, when the IP version differs
between the IPv4 IMS network and the IPv6 IMS network
as described above, a dual device starts voice communica-
tion while being located in the area of the IPv6 IMS network
and thereafter moves to the IPv4 IMS network, and the
SRVCC 1s performed. In this case, because the IMS network
controlling a call due to the voice communication 1s the IPv6
network, the dual device may continue to access the IPv6
IMS network via an address conversion system that converts
IP versions even after the dual device has moved to the IPv4
IMS network.

In contrast, 11 a second call due to call waiting (CW) or the
like 1s performed after the SRVCC, the second call from the
3G network 1s performed over the IPv4 IMS network.
Therefore, the first call 1s managed in the IPv6 IMS network
while the second call 1s managed 1n the IPv4 IMS network.
Consequently, 1n some cases, it may become difficult to
determine the call state, such as an incoming call (or a busy
state).

Incidentally, 1f an application server (AS) in the IPv4 IMS
network and an AS 1n the IPv6 IMS network cooperate with
cach other so that the ASs can mutually refer to the call state,
it may become possible to centrally manage the call state.
However, 1f a certain function 1s added to the server, such as
the AS, in the IPv4 IMS network, communication failures or
the hke may occur with respect to existing users using the
IPv4 IMS network.

Therefore, it 1s preferable to centrally manage the call
state of a dual device by using a simple structure with
minimum modifications to servers in the IPv4 IMS network.

SUMMARY

According to an aspect of an embodiment, a server
apparatus includes: a recerving unit that receives a location
registration signal from a mobile wireless device, the loca-
tion registration signal containing identification information
unmique to the mobile wireless device and being transmitted
to register location information on the mobile wireless
device; a determining umit that determines whether the
mobile wireless device transmitting the location registration
signal 1s a model compliant with only a first communication
standard or a model compliant with both of the first com-
munication standard and a second communication standard,
based on the identification information contained in the
location registration signal received by the receiving unit;
and a location registration processing unit that causes a
server configured to perform a process using a {irst Internet
protocol to perform a location registration process based on
the location registration signal when the determining unit
determines that the mobile wireless device transmitting the
location registration signal 1s the model compliant with only
the first communication standard, and causes a server con-
figured to perform a process using a second Internet protocol
to perform the location registration process based on the
location registration signal when the determining unit deter-
mines that the mobile wireless device transmitting the
location registration signal 1s the model compliant with both
of the first communication standard and the second com-
munication standard.
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The object and advantages of the invention will be
realized and attained by means of the elements and combi-
nations particularly pointed out in the claims.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are not restrictive of the inven-
tion, as claimed.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram for explaining an overview of a
wireless system according to an embodiment;

FIG. 2 1s a diagram 1llustrating an overall configuration of
an IMS system;

FIG. 3 1s a diagram illustrating functional blocks of an
AS;

FIG. 4 1s a diagram illustrating functional blocks of an
I/S-CSCF;

FIG. 5 1s a diagram 1illustrating functional blocks of a
P-CSCF;

FIG. 6 1s a diagram 1llustrating an example of a subscriber
DB;

FIG. 7 1s a diagram 1llustrating an example of a device
information DB;

FIG. 8 1s a diagram 1llustrating an example of a server
address DB;

FIG. 9 1s a diagram illustrating the flow of a location
registration process performed by the P-CSCF;

FIG. 10 1s a diagram for explaining an image of an SIP
Register signal;

FI1G. 11 1s a diagram 1illustrating functional blocks of an IP
converting unit;

FI1G. 12 1s a diagram 1llustrating a hardware configuration
ol a server apparatus;

FIG. 13 1s a diagram 1llustrating a sequence of a location
registration process performed by a 3G device:

FIG. 14 1s a diagram 1llustrating a sequence of a location
registration process performed by a 3G/3.9G device;

FIG. 15 1s a diagram 1illustrating a sequence ol an outgo-
ing call process performed by the 3G device;

FIG. 16 1s a diagram for explaining an image of an SIP
INVITE signal; and

FIG. 17 1s a diagram 1llustrating a sequence of a second
outgoing call performed by the 3G/3.9G device.

DESCRIPTION OF EMBODIMENT

Preferred embodiments of the present imnvention will be
explained with reference to accompanying drawings.

The disclosed invention 1s not limited to the embodiment
below.

FIG. 1 1s a diagram for explaining an overview of a
wireless system according to an embodiment. As illustrated
in FIG. 1, in the embodiment, a 3G network 300 based on
an existing wireless standard 1s compatible with an IPv4
IMS network 500, and a 3.9G network 400 based on a new
wireless communication standard 1s compatible with an IPv6
IMS network 600.

The IPv4 IMS network 500 includes a server group of an
AS 520, an interrogating-call session control function
(I-CSCF) 530, and a proxy call session control function
(P-CSCF) 540. The IPv6 IMS network 600 1includes a server
group of an AS 620, an I-CSCF 630, and a P-CSCF 640. The
ASs 520 and 620, the I-CSCFs 530 and 630, and the
P-CSCFs 540 and 640 will be described 1n detail later.

Furthermore, 1n the embodiment, as illustrated 1n FIG. 1,
it 1s assumed that a mobile phone 100 compliant with only
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4

the 3G communication standard and a mobile phone 200
compliant with both of the 3G communication standard and
the 3.9G communication standard are used. Communica-
tions, such as a voice call, by the mobile phone 100 located
in the area of the 3G network 300 1s processed by the servers
in the IPv4 IMS network 500. In contrast, communications,
such as a voice call, by the mobile phone 200 located 1n the
area of the 3.9G network 400 1s processed by the servers 1n

the IPv6 IMS network 600.

If the mobile phone 200 moves from the 3.9G network
400 to the 3G network 300, handover from the 3.9G network
400 to the 3G network 300 1s performed. In this case, a
location registration signal for registering a location of the
mobile phone 200 for which the handover has been per-

formed 1s transmitted from the mobile phone 200 to the
P-CSCF 540 1n the IPv4 IMS network 500. Accordingly, the
P-CSCF 540 determines whether the mobile phone 200 that

has transmitted the location registration signal i1s a single
model compliant with only the 3G communication standard
or a dual model compliant with both of the 3G communi-
cation standard and the 3.9G communication standard, based
on 1dentification information, which i1s unique to the mobile
phone and which 1s contained in the location registration
signal. In this example, the P-CSCF 3540 determines that the
mobile phone 200 that has transmitted the location registra-
tion signal 1s the dual model, and causes the I-CSCF 630 and
the AS 620 1n the IPv6 IMS network 600 to perform a
location registration process via an IP converting unit 704.
For example, the AS 620 downloads user information from
an SCP 702 that manages the user information (authentica-
tion information or user service information) and location
information on a subscriber.

FIG. 2 1s a diagram 1llustrating an overall configuration of
an IMS system. In FIG. 2, the IPv4 IMS network 300 1s
illustrated as an example for explanation. As illustrated 1n
FIG. 2, the IPv4 IMS network 500 1ncludes a server group
of the AS 520, the I-CSCF 530, the P-CSCF 540, and a
serving-call session control function (S-CSCF) 350. Fur-
thermore, the IPv4 IMS network 500 includes a server group
of a home subscriber server (HSS) 560 and a multimedia
resource function (MRF) 570. While the server groups
included 1n the IPv4 IMS network 500 will be explained
below with reference to FIG. 2, the IPv6 IMS network 600
includes the same server groups as those illustrated 1n FIG.
2.

The AS 520 has a function to download various types of
information (authentication information or user service
information) on users who use the mobile phones 100 and
200 from the HSS 560. The I-CSCF 3530 has a function to
distribute SIP requests to appropriate destinations. The AS
520 and the I-CSCF 330 will be described 1n detail later.

The P-CSCF 540 1s deployed at the entrance of the IMS
network, and performs a process related to location regis-
tration based on the location registration signal transmitted
by the mobile phone 200 via a wireless base station 250. The
P-CSCF 540 will be described 1n detail later.

The S-CSCF 3550 1s an SIP server and controls sessions.
Furthermore, the S-CSCF 550 instructs the HSS 560 to
download or upload various types of user information. The
S-CSCF 550 will be described 1n detail later.

The HSS 560 manages various types of information on
users who use the mobile phones 100 and 200 and location
information on the mobile phones 100 and 200. The MRF
570 provides media-related functions, such as media opera-
tion (for example, synthesis of voice streams) or reproduc-
tion of tone or announcement.
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FIG. 3 1s a diagram illustrating functional blocks of the
AS. As illustrated 1in FIG. 3, the AS 520 includes a C-Plane
signal transmitting/recerving unit 522, a call control pro-
cessing unit 324, a service control unit 526, and a subscriber
DB 528.

The C-Plane signal transmitting/recerving unmt 522 trans-
mits and receives a C-Plane signal, which 1s used to
exchange information on call control, to and from the
S-CSCF 550. The call control processing unit 524 performs
a call control process based on the C-Plane signal received
by the C-Plane signal transmitting/receiving unit 522. The
call control processing unit 524 manages a call state by, for
example, switching the call state (calling, busy, on-hold,
ctc.) of the mobile phone 100. The service control unit 526
performs a process of registering the location information on
the mobile phone 100 i1n the HSS 560, or a process of
downloading the user mformation from the HSS 560 and
storing the user information in the subscriber DB 528.

FIG. 4 1s a diagram 1illustrating functional blocks of the
[-CSCF. Here, because functional blocks of the S-CSCF
correspond to the functional blocks of the I-CSCF 1llustrated
in FIG. 4, the functional blocks of the I-CSCF 530 will be
explained in the following. As illustrated in FIG. 4, the
[-CSCF 330 includes a C-Plane signal transmitting/receiv-
ing unit 332, a call control processing unit 534, and a
subscriber DB 536.

The C-Plane signal transmitting/receiving unit 532 trans-
mits and receives a C-Plane signal, which 1s used to
exchange information on call control, to and from the AS
520, the P-CSCF 3540, the HSS 560, and the MRF 570 that
are neighboring devices. The call control processing unit
534 instructs the HSS 560 to upload various types of user
information, and downloads the various types of user infor-
mation from the HSS 560 and then stores the various types
of user information in the subscriber DB 536.

FIG. 5 1s a diagram 1illustrating functional blocks of the
P-CSCF. As 1llustrated 1n FIG. 5, the P-CSCF 540 includes
a device-side signal transmitting/recerving unit 541, a call
control processing unit 342, a determining unit 543, a
location registration processing unit 544, a subscriber DB
545, a device information DB 546, a server address DB 547,
and an IMS-side signal transmitting/receiving unit 548.

The device-side signal transmitting/recetving unit 541
transmits and receives various signals, such as a location
registration signal contaiming i1dentification number (inter-
national mobile equipment 1dentity: IMEI) unique to each of
the mobile phones 100 and 200, to and from the mobile
phones 100 and 200 via the wireless base station 250.
Meanwhile, for mobile phones, such as GSM/W-CDMA
phones, an international mobile equipment 1dentity called
IMEI 1s notified at the time the location 1s registered. The
IMEI 1s a number assigned for each device model, and
contains a model-specific number and a serial number. The
call control processing unit 542 performs a call connection
process on the mobile phones 100 and 200 by referring to the
subscriber DB 3545 that stores therein I-CSCF information
used to connect a call. The call control processing unit 542
outputs a result of the call connection process to the IMS-
side signal transmitting/receiving unit 548.

The subscriber DB 545 will be described i detail below.
FIG. 6 1s a diagram 1illustrating an example of the subscriber
DB. As illustrated 1in FIG. 6, the subscriber DB 545 contains,
as 1tems, a user 822, an [-CSCF address 824, and an I-CSCF
IP version 826. In the item of the user 822, a user 1dentifier
1s stored. In the 1item of the I-CSCF address 824, the address
of the I-CSCF 1s stored 1n association with the user identifier.
In the item of the I-CSCF IP version 826, the IP version of
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the I-CSCF 1s stored in association with the user identifier.
For example, a user AA 1s accommodated by an I-CSCF
having an IPv4 address A. While an example 1s illustrated in
FIG. 6 that the subscriber DB 545 contains the I-CSCF 1P
version 826, 1t may be possible to determine the IP version

from the I-CSCF address 824 without providing the I-CSCF
IP version 826.

Referring back to FIG. 5, the determining unit 543
determines whether the mobile wireless device that has
transmitted the location registration signal i1s a single model
or a dual model based on the identification information
(IMEI) contained 1n the location registration signal received
by the device-side signal transmitting/receiving unit 541.
For example, the determining unit 543 determines whether
the mobile wireless device that has transmitted the location
registration signal 1s a single model compliant with only the
3G commumnication standard or a dual model compliant with
both of the 3G communication standard and the 3.9G
communication standard based on the identification infor-
mation (IMEI). In other words, the determining unit 543
determines whether the mobile phone 1s a device used 1n
only the existing wireless network (the 3G network) or a
dual device used 1n both of the new wireless network (the
3.9G network) and the existing wireless network, based on
the IMEI information. As described above, whether the
mobile phone 1s a single device or a dual device 1s deter-
mined by the P-CSCF 540 deployed at the entrance of the
IMS network established 1n the existing network.

The determining unit 343 determines whether the mobile
wireless device that has transmitted the location registration
signal 1s the single model or the dual model based on the
identification information (IMEI) contained 1n the location
registration signal received by the device-side signal trans-

mitting/recerving umt 541 and based on the device infor-
mation DB 546.

The device information DB 546 will be described 1n detail
below. FIG. 7 1s a diagram 1illustrating an example of the
device information DB. As illustrated 1in FIG. 7, the device
information DB 546 contains, as items, a model-specific
information 802 and a device type 804. In the item of the
model-specific information 802, information corresponding
to the idenftification information (IMEI) contained in the
location registration signal transmitted by the mobile phone
100 or 200 1s stored. In the i1tem of the device type 804,
information “3G device” indicating a model compliant with
only the 3G communication standard or information “3G/
3.9G dual device™ indicating a model compliant with both of
the 3G and the 3.9G communication standards 1s stored. For
example, a mobile phone with the model-specific informa-
tion 802 of “AAAAAA” 1s associated with the information
“3G device”, and a mobile phone with the model-specific
information 802 of “AAAAAB” i1s associated with the
information “3G7/3.9G dual device”.

Referring back to FIG. 5, if the determining unit 543
determines that the mobile wireless device that has trans-
mitted the location registration signal 1s the model compliant
with only the 3G communication standard, the location
registration processing unit 544 causes a server configured
to perform processes using IPv4 to perform a location
registration process based on the location registration signal.
For example, the location registration processing unit 544
causes the I-CSCF 3530 and the AS 520 based on IPv4 to
perform the location registration process.

In contrast, 11 the determining unit 543 determines that the
mobile wireless device that has transmitted the location
registration signal 1s the model compliant with both of the
3G and the 3.9G communication standards, the location
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registration processing unit 544 causes a server configured
to perform a process using IPv6 to perform the location
registration process based on the location registration signal.

For example, the location registration processing unit 544
causes the I-CSCF 630 and the AS 620 based on IPv6 to

perform the location registration process.

When causing the IPv4 server or the IPv6 server to
perform the location registration process, the location reg-
istration processing unit 544 confirms a destination of the
location registration signal by referring to the server address
DB 547, and transmits the location registration signal to the

IMS-side signal transmitting/receiving unit 548.

The server address DB 547 will be described in detail
below. FIG. 8 1s a diagram 1llustrating an example of the
server address DB. As illustrated in FIG. 8, the server
address DB 547 contains, as items, a server name 812 and
an [P address 814. In the item of the server name 812, a
server name, such as an I-CSCF (IPv4), an I-CSCF (IPv6),
or an IP converting umit, 1s stored. In the item of the IP
address 814, an IP address, such as an IPv4 address A or an
IPv4 address B, 1s stored. For example, 11 the server name of
a destination 1s the I-CSCF (IPv4), a single address 1is
selected from the IPv4 address A and the IPv4 address B by
round robin or the like, and the location registration signal
1s transmitted to the selected address.

Referring back to FIG. 5, the IMS-side signal transmit-
ting/recerving unit 548 transmits, for example, a Register
signal for registering a location and an INVITE signal that
1s an outgoing call signal from the mobile phone 100 or 200
to the I-CSCF 530 or the like via the S-CSCF 350. Further-
more, the IMS-side signal transmitting/receiving unit 548
receives a signal transmitted by, for example, the I-CSCF
530 via the S-CSCF 3550.

The location registration process performed by the
P-CSCF 540 will be explained below. FIG. 9 1s a diagram
illustrating the flow of the location registration process
performed by the P-CSCF 540. The device-side signal
transmitting/receiving unit 341 receives a signal transmitted
by the mobile phone 100 or 200 (Step S101). Subsequently,
the device-side signal transmitting/recerving unit 541 deter-
mines whether the received signal 1s a location registration
signal, that 1s, whether the received signal 1s a Register
signal (Step S102).

The Register signal will be explained below. FIG. 10 1s a
diagram for explaining an image of an SIP Register signal.
The Register signal 1s defined as illustrated 1n FIG. 10 for
example. Furthermore, as illustrated in FIG. 10, imeisoit-
wareversion (1meisv) 1s set 1 the Register signal.

Referring back to FIG. 9, 1t 1t 1s determined that the
received signal 1s not the location registration signal (NO at
Step S102), the call control processing unit 342 performs a
call control process (Step S103). In contrast, 11 1t 1s deter-
mined that the received signal 1s the location registration
signal (YES at Step S102), the determining unit 543 reads
IMEI information contained in the Register signal (Step
S104).

Subsequently, the determining umt 543 determines
whether the mobile phone that has transmitted the Register
signal 1s a dual device based on the read IMEI information
and the device mformation DB 546 (Step S105). If 1t 1s
determined that the mobile phone that has transmitted the
Register signal 1s the dual device (YES at Step S103), the
location registration processing unit 544 causes the location
registration process to be performed in the IPv6 IMS net-
work (Step S106). For example, the location registration

processing unit 5344 causes the I-CSCF 630 and the AS 620
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in the IPv6 IMS network 600 to perform the location
registration process via the IP converting unit 704.

In contrast, 1f 1t 1s determined that the mobile phone that
has transmitted the Register signal 1s not the dual device
(1.e., the mobile phone 15 a single device) (NO at Step S105),
the location registration processing umt 544 causes the
location registration process to be performed in the IPv4
IMS network (Step S107). For example, the location regis-
tration processing unit 544 causes the I-CSCF 530 and the
AS 520 1n the IPv4 IMS network 500 to perform the location
registration process.

As described above, the P-CSCF 540 causes the existing
IMS network (IPv4) to download the user information (the
authentication information or the user service information)
when the mobile phone 1s the single model. In contrast, the
P-CSCF 540 causes the new IMS network (IPv6) to down-
load the user information when the mobile phone 1s the dual
model. Therefore, it 1s possible to centrally manage the
information on the user who has a dual device in the new
IMS network (IPv6) side, regardless of the arca where the
dual device 1s located.

The IP converting unit 704 will be described 1n detail
below. FIG. 11 1s a diagram 1llustrating functional blocks of
the IP converting unit 704. As 1llustrated 1n FIG. 11, the IP
converting unit 704 includes a C-Plane signal transmitting/
receiving umt 706, a C-Plane signal address converting unit
708, a U-Plane signal transmitting/recerving unit 710, a
U-Plane signal address converting unit 712, a data managing
unit 714, and a U-Plane data control unit 716.

The C-Plane signal transmitting/receiving unit 706 trans-
mits and receives, for example, a C-Plane signal, which 1s
used to exchange information on call control, to and from
the P-CSCF 540 based on IPv4 and the I-CSCF 630 based
on IPv6. The C-Plane signal address converting unit 708
performs a process of converting the IP version of the
C-Plane signal received by the C-Plane signal transmitting/
receiving unit 706 between IPv4 and IPv6.

The U-Plane signal transmitting/receiving unit 710 trans-
mits and receives, for example, a U-Plane signal, which 1s
used to exchange user information such as voice, to and
from the P-CSCF 540 based on IPv4 and the I-CSCF 630
based on IPv6. The U-Plane signal address converting unit
712 performs a process ol converting the IP version of the
U-Plane signal received by the U-Plane signal transmitting/
receiving unit 710 between IPv4 and IPve6.

The data managing unit 714 manages data related to
conversion of the IP version performed by the C-Plane
signal address converting unit 708 and the U-Plane signal
address converting unit 712. The U-Plane data control unit
716 performs a process related to the user information
received by the U-Plane signal transmitting/receiving unit
710.

A hardware configuration of the server apparatus will be
explained below. FIG. 12 1s a diagram 1llustrating a hard-
ware configuration of the server apparatus. The hardware
configuration 1illustrated mn FIG. 12 1s common to various
server apparatuses, such as the ASs 520 and 620, the
[-CSCFs 530 and 630, the P-CSCFs 540 and 640, and the
S-CSCF 550, included 1n the IPv4/IPv6 IMS networks. In
the following, the hardware configuration of the P-CSCF
540 will be described by way of example.

As 1llustrated in FIG. 12, the P-CSCF 540 includes a
central processing unit (CPU) 582, a memory 584, a local
area network (LAN) interface 586, and a hard disk 588.

The CPU 3582 i1s an arithmetic processing unit that
executes various programs stored in the memory 584. The
CPU 582 executes the various programs stored in the
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memory 5384 to thereby control the device-side signal trans-
mitting/recerving unit 541, the call control processing unit
542, the determining unit 543, the location registration
processing unit 544, and the IMS-side signal transmitting/
receiving umt 548 as described above. The programs
executed by the CPU 382 may be recorded 1n a distributable
recording medium, such as a compact disc (CD)-ROM or a
memory medium, instead of the memory 584, and may be
read and executed from the recording medium. Furthermore,
the programs may be stored mn a server connected via a
network such that the programs can run on the server, and
upon request from the P-CSCF 540 connected via the
network, the programs may be provided to the P-CSCF 540
that has 1ssued the request.

The memory 584 includes a read only memory (ROM) for
storing data to implement various functions of the P-CSCF
540 and various programs to implement various functions of

the P-CSCF 3540. The memory 584 also includes a random

access memory (RAM) for storing programs to be executed
from among the various programs stored in the ROM.

The LAN interface 586 1s an mnput/output interface for
transmitting and receiving signals to and from the wireless
base station 250 and the S-CSCF 550 for example. The hard
disk 588 i1s a storage umit for storing, for example, the
subscriber DB 545, the device information DB 546, and the
server address DB 547 as described above. The subscriber
DB 545, the device information DB 546, and the server
address DB 547 may be stored 1n the memory 584 instead of
being stored in the hard disk 588.

The details of the location registration process for the 3G
device will be described below. FIG. 13 1s a diagram
illustrating a sequence of the location registration process
for the 3G device. Specifically, FIG. 13 illustrates a
sequence performed by the server apparatuses when the
mobile phone 100 compliant with only the 3G communica-
tion standard performs the location registration process.

The mobile phone 100 transmits a Register signal, which
contains the identification information (IMEI) unique to the
mobile phone 100 and which 1s used to authenticate the

mobile phone 100 and register the location information, to
the P-CSCF (IPv4) deployed at the entrance of a 3G IMS

network (Step S201).

The P-CSCF (IPv4) specifies a type of the mobile phone
that has transmitted the Register signal based on the iden-
tification information (IMEI) contained in the Register sig-
nal and based on the device information DB 3546 (Step
S5202). In this example, the P-CSCF (IPv4) determines that
the mobile phone that has transmitted the Register signal 1s
the single model compliant with only the 3G communication
standard. Meanwhile, the P-CSCF (IPv4) deployed in the
existing network belongs to an IPv4 IMS network that 1s the
existing IMS network. Furthermore, the IMEI information 1s
set 1n information notified by an SIP signal (Register signal )
that 1s transmitted by the mobile phone when the location 1s
registered. Therefore, the P-CSCF (IPv4) can determine
whether the device 1s available 1n only the existing wireless
network or in both of the existing and the new wireless
networks by referring to the device information DB 546
based on the IMFEI information.

Subsequently, the P-CSCF (IPv4) selects a single address
from an address list of the E-CSCF (IPv4) contained 1n the
server address DB 547 by round robin or the like, and
transmits the Register signal to the I-CSCF (IPv4) (Step
S203).

The I-CSCF (IPv4) selects an AS (IPv4) and transmits the
Register signal (Step S204). The AS (IPv4) specifies an HSS

10

15

20

25

30

35

40

45

50

55

60

65

10

(IPv4) based on the user information, registers the user (Step
S205), and downloads the user mnformation from the HSS
(IPv4) (Step S206).

The AS (IPv4) transmits a 200-OK signal indicating that
the request has been successtully processed to the I-CSCF
(IPv4) (Step S207). Subsequently, the I-CSCF (IPv4) trans-
mits the recerved 200-OK signal to the P-CSCF (IPv4) (Step
S208). Then, the P-CSCF (IPv4) transmits the received
200-OK signal to the mobile phone 100 (Step S209).

The details of the location registration process for the
3G/3.9G device will be described below. FIG. 14 1s a
diagram 1illustrating a sequence of the location registration
process for the 3G/3.9G device. Specifically, FIG. 14 1llus-
trates a sequence performed by the server apparatuses when
the mobile phone 200 compliant with both of the 3G
communication standard and the 3.9G communication stan-
dard performs the location registration process. Further-
more, FIG. 14 illustrates a sequence performed by the server
apparatuses when the mobile phone 200 1s located in the 3G
communication area during the location registration process.

The mobile phone 200 transmits a Register signal, which
contains the identification information (IMEI) unique to the
mobile phone 200 and which 1s used to authenticate the
mobile phone 200 and register the location information, to
the P-CSCF (IPv4) deployed at the entrance of the 3G IMS
network (Step S301).

The P-CSCF (IPv4) specifies a type of the mobile phone
that has transmitted the Register signal based on the 1den-
tification information (IMEI) contained 1n the Register sig-
nal and based on the device information DB 546 (Step
S302). In this example, the P-CSCF (IPv4) determines that
the mobile phone that has transmitted the Register signal 1s
the dual model compliant with the 3G/3.9G communication

standards.
Subsequently, the P-CSCF (IPv4) selects a single address

from each of an address list of the E-CSCF (IPv6) and an
address list of the IP converting unit 704 contained in the
server address DB 347 by round robin or the like, and
transmits the Register signal to the I-CSCF (IPv6) via the IP
converting umt 704 (Step S303). For example, the P-CSCF
(IPv4) sets the I-CSCF (IPv6) m route information, and
transmits the Register signal to the IP converting unit 704.

The IP converting unit 704 transmits the Register signal
to the I-CSCF (IPv6) set in the route information (Step
S304). The I-CSCF (IPv6) selects an AS (IPv6) and trans-
mits the Register signal (Step S305). The AS (IPv6) specifies
an HSS (IPv6) based on the user information, registers the

user (Step S306), and downloads the user information from
the HSS (IPv6) (Step S307).

The AS (IPv6) transmits a 200-OK signal indicating that
the request has been successtully processed to the I-CSCF
(IPv6) (Step S308). Subsequently, the I-CSCF (IPv6) trans-
mits the received 200-OK signal to the IP converting unit
704 (Step S309). Then, the IP converting unit 704 transmits
the recetved 200-OK signal to the P-CSCF (IPv4) (Step
S310). Subsequently, the P-CSCF (IPv4) transmits the
received 200-OK signal to the mobile phone 200 (Step
S311).

The details of the process performed by each of the server
apparatuses when the 3G device performs the outgoing call
process will be explained below. FIG. 15 1s a diagram
illustrating a sequence of the outgoing call process for the
3G device. Specifically, FIG. 135 illustrates a sequence
performed by the server apparatuses when the mobile phone
100, which 1s used by the user AA and which 1s compliant
with only the 3G communication standard, performs the
outgoing call process.
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As 1llustrated 1n FIG. 15, the mobile phone 100 transmits,
to the P-CSCF (IPv4), an INVITE signal 1n which a desti-
nation number 1s set (Step S401). The INVITE signal will be
described below. FIG. 16 1s a diagram for explaining an
image of an SIP INVITE signal. As 1llustrated in FIG. 16, the
INVITE signal defines, for example, a phone number of a
connection destination, a connection domain, and the like.

Referring back to FIG. 15, the P-CSCF (IPv4) specifies an
[-CSCF (IPv4) from the subscriber DB 528 (Step S402). For
example, because the user AA 1s accommodated by the
IPv4-based I-CSCF according to the subscriber DB 528 as
illustrated in FIG. 6, the P-CSCF (IPv4) transmits the
INVITE signal to the I-CSCF (IPv4) (Step S403).

Subsequently, the I-CSCF (IPv4) specifies the AS (IPv4)
accommodating the user, and transmits the INVITE signal
(Step S404). Then, the AS (IPv4) changes the state of the
user AA from a free state to a calling state (Step S405).
Subsequently, the AS (IPv4) performs routing to a connec-
tion destination based on the destination number. For
example, the AS (IPv4) transmits the INVITE signal to the
[-CSCF (IPv4) (Step S406), and the I-CSCF (IPv4) trans-
mits the recerved INVITE signal to the connection destina-
tion (Step S407).

Subsequently, the connection destination transmits the

200-OK signal indicating that the request has been success-
tully processed to the I-CSCF (IPv4) (Step S408). The

[-CSCF (IPv4) transmits the received 200-OK signal to the
AS (IPv4) (Step S409).

Upon receiving the 200-OK signal transmitted by the
connection destination, the AS (IPv4) changes the call state
to a busy state (Step S410). Then, the AS (IPv4) transmits
the 200-OK signal to the I-CSCF (IPv4) (Step S411).

Subsequently, the I-CSCF (IPv4) transmits the received
200-0OK signal to the P-CSCF (IPv4) (Step S412). Then, the
P-CSCF (IPv4) transmits the received 200-OK signal to the
mobile phone 100 (Step S413).

The details of the process performed by each of the server
apparatuses when the 3G/3.9G device performs a second
outgoing call will be described below. FIG. 17 1s a diagram
illustrating a sequence of the second outgoing call for the
3G/3.9G device. Specifically, FIG. 17 illustrates a sequence
performed by the server apparatuses when the mobile phone
200 used by a user AB performs a first outgoing call while
being located 1n the 3.9G communication area, moves to the
3G communication area and performs handover (SRVCC)
while keeping the busy state, and then performs a second
outgoing call. Therefore, before a start of the sequence 1n
FIG. 17, the same process sequence as illustrated i FI1G. 16
has been performed 1n the IPv6 IMS network and the AS
(IPv6) has changed a first call state of the mobile phone 200
to the busy state.

First, 1f the first call 1s placed on hold before the second
call, the AS (IPv6) changes the first call state of the mobile
phone 200 to an on-hold state (Step S501). Subsequently, the
mobile phone 200 transmits the INVITE signal in which the
destination number 1s set to the P-CSCF (IPv4) (Step S502).

The P-CSCF (IPv4) specifies an I-CSCF (IPv6) from the
subscriber DB 528 (Step S503). For example, the P-CSCF
(IPv4) specifies that the user AB 1s accommodated by the
IPv6-based I-CSCF according to the subscriber DB 528 as
illustrated 1 FIG. 6. Subsequently, the P-CSCF (IPv4)
selects the IP converting unit 704 from the server address
DB 547 as 1illustrated 1n FIG. 8, and transmits the INVITE
signal, 1n which the I-CSCF (IPv6) i1s set as the route
information, to the IP converting unit 704 (Step S504).

Then, the IP converting unit 704 transmits the recerved

INVITE signal to the I-CSCF (IPv6) based on the set route
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information (Step S505). Subsequently, the I-CSCF (IPv6)
specifies the AS (IPv6) accommodating the user, and trans-
mits the INVITE signal (Step S506).

The AS (IPv6) recognizes that the call according to the
received INVITE signal 1s a second call because the first call
state of the user AB 1s the on-hold state, and changes a
second call state from a free state to a calling state (Step
S507). Subsequently, the AS (IPv6) performs routing to a
connection destination based on the destination number. For
example, the AS (IPv6) transmits the INVITE signal to the
[-CSCF (IPv6) (Step S308). The I-CSCF (IPv6) transmits
the recetved INVITE signal to the connection destination
(Step S509).

Subsequently, the connection destination transmits the

200-OK signal indicating that the request has been success-
fully processed to the I-CSCF (IPv6) (Step S3510). The

[-CSCF (IPv6) transmits the recerved 200-OK signal to the
AS (IPv6) (Step S511).
Upon receiving the 200-OK signal transmitted by the

connection destination, the AS (IPv6) changes the second
call state to a busy state (Step S512). Then, the AS (IPv6)

transmits the 200-OK signal to the I-CSCF (IPv6) (Step
S513).

Subsequently, the I-CSCF (IPv6) transmits the recerved
200-OK signal to the IP converting unit 704 (Step S3514).
Then, the IP converting umit 704 transmits the received
200-OK signal to the P-CSCF (IPv4) (Step S515). Subse-
quently, the P-CSCF (IPv4) transmits the received 200-OK
signal to the mobile phone 200 (Step S516).

As described above, according to the server apparatus (the
P-CSCF 540) of the embodiment, 1t becomes possible to
centrally manage the call state of the mobile wireless device,
with a simple structure. Specifically, according to the
embodiment, the P-CSCF 540 deployed at the entrance of
the IPv4 network that 1s an existing IMS network determines
whether the mobile phone that has transmitted the location
registration signal 1s a single device or a dual device.
Subsequently, the P-CSCF 540 causes a download process
of the user information and a call process to be performed by
using the existing IMS network (IPv4) for an existing
subscriber who has the single model and by using a new IMS
network (IPv6) for a dual subscriber who has the dual
model. Therefore, both of the call processes over the new
network and the existing network can be performed by using
the new IMS network (IPv6) for the dual subscriber who has
the dual model, so that the call state can be managed
centrally. For example, even when a dual device that has
performed handover (SRVCC) from 3.9G to 3G makes a
call, routing to the IPv6 IMS network 1s established and the
state of the subscriber 1s determined, so that the call states
for the 3G and the 3.9G can centrally be managed by the
IPv6 IMS network. Therefore, the management of the call
state 1s not distributed and a mechanism for sharing the call
state between the IPv4 network and the IPv6 network 1s not
needed, so that the process can be simplified. Furthermore,
according to the embodiment, the impact on the existing
IMS network 1s limited by minimum modifications to the
process performed by the P-CSCF 540. Therefore, 1t
becomes possible to centrally manage the call state of the
mobile wireless device with a simple structure.

In the embodiment, the server apparatus (the P-CSCF
540) and the communication control method are mainly
explained; however, the present invention 1s not limited to
the embodiment. For example, 1t may be possible to cause a
server apparatus (computer) to execute a communication
control program prepared in advance to implement the same
functions as those of the embodiment. Specifically, the
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communication control program causes the server apparatus
to performs a process of determining whether a mobile
wireless device that has transmitted a location registration
signal 1s a model compliant with only a first communication
standard or a model compliant with both of the first com-
munication standard and a second communication standard,
based on 1dentification information, which 1s unique to the
mobile wireless device and which 1s contained in a location
registration signal transmitted by the mobile wireless device
for registering location information on the mobile wireless
device. Furthermore, when it 1s determined that the mobile
wireless device that has transmitted the location registration
signal 1s the model compliant with only the first communi-
cation standard, the communication control program causes
the server apparatus to perform a process of causing a server
configured to perform a process using a first Internet pro-
tocol to perform the location registration process based on
the location registration signal. Moreover, when it 1s deter-
mined that the mobile wireless device that has transmitted
the location registration signal 1s the model compliant with
both of the first communication standard and the second
communication standard, the communication control pro-
gram causes the server apparatus to perform a process of
causing a server configured to perform a process using a
second Internet protocol to perform the location registration
process based on the location registration signal. Inciden-
tally, the communication control program may be distributed
to the computer via a communication network, such as the
Internet. Furthermore, the communication control program
may be recorded 1n a memory or a hard disk provided 1n the
server apparatus or may be recorded in other computer-
readable recording media, and the computer may read the
communication control program from the recording medium
and execute the communication control program.

According to an embodiment of the server apparatus of
the disclosed imnvention, 1t 1s possible to centrally manage the
call state of a mobile wireless device with a simple structure.

All examples and conditional language recited herein are
intended for pedagogical purposes of aiding the reader 1n
understanding the invention and the concepts contributed by
the inventor to further the art, and are not to be construed as
limitations to such specifically recited examples and condi-
tions, nor does the organization of such examples i the
specification relate to a showing of the superiority and
inferiority of the invention. Although the embodiment of the
present mvention has been described 1n detail, it should be
understood that the various changes, substitutions, and
alterations could be made hereto without departing from the
spirit and scope of the invention.

What 1s claimed 1s:
1. A proxy server apparatus that performs processes using
the Internet protocol version 4 (IPv4) addresses comprising;:

a memory; and

a processor coupled to the memory, wherein the processor
executes a process comprising:

receiving a location registration signal from a mobile
wireless device, the location registration signal con-
taining 1dentification information unique to the mobile
wireless device and being transmitted to register loca-
tion information on the mobile wireless device;

determining whether the mobile wireless device transmit-
ting the location registration signal 1s a first model
compliant with only a first communication standard
compatible with IPv4 or a second model compliant
with both of the first communication standard and a
second communication standard compatible with the
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Internet protocol version 6 (IPv6), based on the 1den-
tification information contained 1n the received location
registration signal; and

selecting, from a first interrogating server configured to
perform a process using IPv4 and a second interrogat-
ing server configured to perform a process using IPvo6,
which 1s not supported by the first interrogating server,
the first interrogating server when the mobile wireless
device transmitting the location registration signal 1s
determined to be the first model, and selecting the
second 1nterrogating server when the mobile wireless
device transmitting the location registration signal 1s
determined to be the second model;

causing the selected first interrogating server or the
selected second interrogating server to perform a loca-
tion registration process based on the location registra-
tion signal;

upon receiving an INVITE signal from the mobile wire-
less device of the second model that has performed
handover (SRVCC) from 3.9G to 3G while the first call
1s 1n a busy state, specilying the second interrogating
server that performs the location registration process of
the mobile wireless device of the second model; and

transmitting an INVITE signal to the specified second
interrogating server.

2. The proxy server apparatus according to claim 1,

further comprising:

a device mformation database that stores a plurality of
pieces ol identification information unique to mobile
wireless devices and stores specification mnformation in
association with each of the pieces of the identification
information, the specification mformation speciiying
whether each of the mobile wireless devices 1s the first
model or the second model, wherein the determiming
determines whether the mobile wireless device trans-
mitting the location registration signal 1s the first model
or the second model based on the i1dentification infor-
mation contained in the location registration signal
received by the recerving and based on the device
information database.

3. The proxy server apparatus according to claim 1,
wherein the first communication standard 1s a 3rd generation
mobile communication standard, and the second communi-
cation standard 1s a 3.9th generation mobile communication
standard.

4. The proxy server apparatus according to claim 1,
wherein the proxy server apparatus 1s a proxy call session
control function server, and when the determining deter-
mines that the mobile wireless device transmitting the
location registration signal 1s the second model, the causing
causes the second interrogating server to perform the loca-
tion registration process based on the location registration
signal.

5. A non-transitory computer-readable recording medium
having stored therein a program for causing a proxy server
apparatus that performs processes using the Internet protocol
version 4 (IPv4) addresses to execute a communication
control process comprising;

determining whether a mobile wireless device transmit-
ting a location registration signal 1s a first model
compliant with only a first communication standard
compatible with IPv4 or a second model compliant
with both of the first communication standard and a
second communication standard compatible with IPv6,
based on 1dentification information unique to the
mobile wireless device, the 1dentification information
contained 1n the location registration signal transmaitted
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by the mobile wireless device to register location
information on the mobile wireless device;

selecting, from a first interrogating server configured to
perform a process using IPv4 and a second interrogat-
ing server configured to perform a process using IPv6, >
which 1s not supported by the first interrogating server,
the first interrogating server when the mobile wireless
device transmitting the location registration signal 1s
determined to be the first model, and selecting the
second 1nterrogating server when the mobile wireless
device transmitting the location registration signal 1s
determined to be the second model;

causing the selected first interrogating server or the
selected second interrogating server to perform a loca-
tion registration process based on the location registra-
tion signal;

upon receiving an INVITE signal from the mobile wire-

less device of the second model that has performed
handover (SRVCC) from 3.9G to 3G while the first call 20
1s 1n a busy state, specilying the second interrogating
server that performs the location registration process of
the mobile wireless device of the second model; and

transmitting an INVITE signal to the specified second
interrogating server. 75

6. A communication control method comprising:

receiving a location registration signal from a mobile
wireless device, the location registration signal con-
taining 1dentification information unique to the mobile
wireless device and being transmitted to register loca-
tion information on the mobile wireless device;
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determiming whether the mobile wireless device transmit-

ting the location registration signal 1s a first model
compliant with only a first communication standard
compatible with IPv4 or a second model compliant
with both of the first communication standard and a
second communication standard compatible with IPv6,
based on the identification information contained in the
location registration signal received at the receiving;

selecting, from a {irst interrogating server configured to

perform a process using IPv4 and a second interrogat-
ing server configured to perform a process using 1Pvo,
which 1s not supported by the first interrogating server,
the first interrogating server when the mobile wireless
device transmitting the location registration signal 1s
determined to be the first model, and selecting the
second 1nterrogating server when the mobile wireless
device transmitting the location registration signal 1s
determined to be the second model;

causing the selected first interrogating server or the

selected second interrogating server to perform a loca-
tion registration process based on the location registra-
tion signal;

upon receiving an INVITE signal from the mobile wire-

less device of the second model that has performed
handover (SRVCC) from 3.9G to 3G while the first call
1s 1n a busy state, specilying the second interrogating
server that performs the location registration process of
the mobile wireless device of the second model; and

transmitting an INVITE signal to the specified second

interrogating server.
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